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810 
Display an interference fringe pattern on a transparent 

display screen, the display screen includes an array of pixels 
and the interference fringe pattern is associated with a 

hologram 

820 
Illuminate the transparent display screen with coherent light 

such that transformation of the coherent light by the 
interference fringe pattern generates a three dimensional 

holographic image 

FIG. 8 
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1. 

TRANSPARENT HOLOGRAPHC DISPLAY 
WITH DYNAMIC MAGE CONTROL 

FIELD 

The present disclosure relates to transparent holographic 
displays, and more particularly, to transparent holographic 
display Screens with dynamic image control. 

BACKGROUND 

Video displays are commonly provided on many devices 
including, for example, computer workstations, laptops and 
mobile platforms. These displays typically present visual 
information in a two dimensional (2D) format. Three dimen 
sional (3D) video displays are desirable, however, since they 
would provide a sense of realism, depth perception and visual 
information from varying viewing angles. The quality and 
satisfaction of the user presentation experience may thus be 
improved if 3D displays were provided. 

There are a number of existing simulated 3D display sys 
tems in current use. Stereoscopic glasses, for example, may 
be worn by the viewer to provide separate and slightly offset 
images to each eye to simulate a 3D effect. Other systems 
employ micro-lenses in a display Screen to create the illusion 
of a hologram by shifting the visible position of images away 
from the plane of the screen. Still other systems use parabolic 
mirrors to create the illusion of an object hovering in space. 
These techniques generally provide non-realistic images, 
however, and do not permit the viewer (or multiple viewers) 
to visualize an object from multiple angles as would be pos 
sible with a true hologram. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Features and advantages of embodiments of the claimed 
subject matter will become apparent as the following Detailed 
Description proceeds, and upon reference to the Drawings, 
wherein like numerals depict like parts, and in which: 

FIG. 1 illustrates a top level system diagram of one exem 
plary embodiment consistent with the present disclosure; 

FIG. 2 illustrates a block diagram of one exemplary 
embodiment consistent with the present disclosure; 

FIG. 3 illustrates a block diagram of another exemplary 
embodiment consistent with the present disclosure; 

FIG. 4 illustrates an exemplary interference fringe pattern 
and associated features consistent with the present disclosure; 

FIG.5 illustrates a front view of an exemplary embodiment 
consistent with the present disclosure; 

FIG. 6 illustrates a side view of an exemplary embodiment 
consistent with the present disclosure; 

FIG. 7 illustrates a block diagram of another exemplary 
embodiment consistent with the present disclosure; 

FIG. 8 illustrates a flowchart of operations of another 
exemplary embodiment consistent with the present disclo 
Sure; and 

FIG. 9 illustrates a system diagram of a platform of one 
exemplary embodiment consistent with the present disclo 
SUC. 

Although the following Detailed Description will proceed 
with reference being made to illustrative embodiments, many 
alternatives, modifications, and variations thereof will be 
apparent to those skilled in the art. 

DETAILED DESCRIPTION 

Generally, this disclosure provides systems, methods and 
platforms for generating three dimensional holographic 
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2 
images on a transparent display screen with dynamic image 
control. A holographic interference fringe pattern, associated 
with a hologram, may be reconstructed from stored features 
of the fringe pattern. A driver circuit may control an array of 
pixels in the transparent display screen to duplicate the inter 
ference fringe pattern on the Screen while a coherent light 
Source illuminates the transparent display Screen. The coher 
ent light may be transformed, for example varied in phase or 
transmittance, by the interference fringe pattern to generate a 
3D holographic image. 
The stored fringe pattern features, from which the interfer 

ence fringe pattern is reconstructed, may include data on the 
period and direction of segments of the pattern stripes that 
make up the interference fringe pattern. The coherent light 
Source, for example a laser, may share similar characteristics, 
such as wavelength and bandwidth, with the laser that was 
used to capture the hologram (interference fringe pattern) of 
the object or scene being imaged. 
The driver circuit may dynamically update the interference 

fringe pattern, for example over multiple frames, to create a 
3D holographic motion video. 

FIG. 1 illustrates a top level system diagram 100 of one 
exemplary embodiment consistent with the present disclo 
Sure. A transparent holographic display system 102 is shown 
to create a holographic 3-D image 104 that may be visualized 
by observers 106, 108, 110 from multiple viewing angles. 
One of the observers 106 may be a user or operator of the 
transparent holographic display system 102, the operation of 
which will be described in greater detail below. In some 
embodiments, the transparent holographic display system 
102 may be part of a platform such as, for example, a mobile 
communication device, tablet or laptop. 

FIG. 2 illustrates a block diagram 200 of one exemplary 
embodiment consistent with the present disclosure. This sys 
tem illustrates one approach to generating a 3-D hologram 
and the associated interference pattern features, the usage of 
which will be explained in greater detail below. A laser or 
other coherent light Source 202 is configured to generate 
coherent light, (e.g., a laser beam) at a suitable wavelength. 
The wavelength may be in the range of visible light for 
example, the range being approximately 400 nm to 750 nm. 
The laser beam may be split by beam splitter 204 to produce 
an illumination beam and a reference beam. The illumination 
beam illuminates the 3-D object to be imaged 206. Some 
portion of the illumination beam is reflected or scattered off 
object 206 and directed toward photo detector 210. The ref 
erence beam, which may be reflected off mirror 208 is also 
directed toward photo detector 210. The superposition of the 
illumination beam and the reference beam at the photo detec 
tor 210 generates an interference fringe pattern 212 which 
provides a representation of the 3-D image of object 206. 
Interference pattern feature extraction module 214 is config 
ured to extract features of the interference fringe pattern, as 
will be described in greater detail below. These features may 
be sufficient to characterize the fringe pattern and may be 
used for later reconstruction of the fringe pattern. These fea 
tures, which consume less bandwidth and/or memory than the 
actual fringe pattern, may be stored, for example in any Suit 
able type of memory 216. 

In an alternative embodiment, an interference fringe pat 
tern may be generated by a computer system to achieve any 
desired 3-D image. This approach may advantageously 
enable the creation of a 3-D image without relying on the 
existence of a particular physical object or scene to be 
imaged. Interference pattern features may then be extracted 
from the computer generated interference fringe pattern and 
stored as Subsequent use in image reconstruction. In some 
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embodiments, the interference pattern features may be 
directly generated by the computer, eliminating the need to 
generate the underlying interference fringe pattern. 

FIG. 3 illustrates a block diagram 300 of another exem 
plary embodiment consistent with the present disclosure. 
Transparent holographic display system 102 is shown to 
include a laser or other coherent light source 302, a lens 304 
a transparent holographic display Screen 306, storage for 
interference pattern features 216 and an interference pattern 
reconstruction module 310. The laser 302 may be configured 
to provide coherent light at a wavelength that is substantially 
the same as the light provided by source 202 used to generate 
the hologram as described above. Lens 304. (e.g., a diverging 
lens) may be configured to spread the coherent light Source so 
that it illuminates a desired area of the transparent holo 
graphic display screen 306. 

Interference pattern reconstruction module 310 may be 
configured to reconstruct the interference fringe pattern asso 
ciated with the holographic image to be generated. The recon 
struction may be based on the stored interference pattern 
features 216. The reconstructed fringe pattern is provided to 
driver circuits in the transparent holographic display Screen 
306 to control the optical characteristics of pixels in the 
display, as will be explained below. The reconstructed fringe 
pattern which is displayed on the screen 306 transforms the 
coherent light by varying the transmittance and/or the phase 
of the light. The resulting transformed light generates a 3-D 
holographic image 104 corresponding to the object that was 
imaged 206. 

FIG. 4 illustrates an exemplary interference fringe pattern 
and associated features consistent 400 with the present dis 
closure. Example interference fringe patterns 212 are shown. 
Holographic interference fringe patterns are generally com 
posed of a large number of oscillating stripes. An approxima 
tion of the fringe pattern may be represented, however, by 
estimating the direction 406 and period 408 of segments of 
the stripes 404 over a number of regions of the pattern. The 
density of the estimation regions, for example, the number of 
regions and area or spatial extent of the regions, may be 
selected and adjusted to achieve a desired image quality. In 
Some embodiments, the density of the estimation regions may 
vary over different areas of the fringe pattern depending on 
the characteristics of the stripes (e.g., the rate of change) in 
that area. The direction 406 and period 408 of segments of 
stripes in multiple areas of the fringe pattern make up the 
fringe pattern features 216 which may be stored and trans 
mitted more efficiently than the actual fringe pattern. 

FIG.5 illustrates a front view 500 of an exemplary embodi 
ment consistent with the present disclosure. Transparent 
holographic display screen 306 is shown to include an array 
of pixels 506, and driver circuits 502, 504 configured to 
control the optical characteristics of the pixels to display the 
reconstructed fringe pattern. In some embodiments, driver 
circuit 502 may be configured to control pixels in a horizontal 
row of the display 306 by the application of a voltage signal to 
electrodes associated with the pixels in that row. In a similar 
manner, driver circuit 504 may be configured to control pixels 
in a vertical column of the display 306 by the application of a 
Voltage signal to electrodes associated with the pixels in that 
column. Any pixel in the array of pixels may be addressed in 
this way to control the state of that pixel. The pixels may be 
sized to be comparable to the wavelength of visible light (i.e., 
400 nm to 750 nm). Thus a 5 cm by 5 cm screen may include 
100,000 by 100,000 pixels. The representation of interference 
pattern features, as in shown in FIG. 4- 406 and 408, how 
ever, eliminates the need to transmit information associated 
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4 
with each individual pixel. Instead, the pixel information is 
reconstructed from the period 408 and direction 406 of stripes 
404. 

FIG. 6 illustrates a side view 600 of an exemplary embodi 
ment consistent with the present disclosure. Transparent 
holographic display screen 306 is shown, from the side, to 
include a front layer of electrodes 604 and a rear layer of 
electrodes 606. Each of the front and rear electrodes may be 
associated with a pixel 506 to be controlled through the appli 
cation of a Voltage signal to the electrodes. In some embodi 
ments, the electrodes may be fabricated from a transparent 
conducting crystal. Such as, for example Indium Tin Oxide 
(ITO). In alternative embodiments, the electrodes may be 
fabricated from graphene, a material formed by a number of 
single-atom layers of carbon that is thin enough to be trans 
parent while retaining a high current carrying capacity. In 
Some embodiments, the number of single-atom layers may be 
in the range of 1 to 10 layers. 
An interior film layer 602 is positioned between the front 

layer of electrodes and the rear layer of electrodes. In some 
embodiments, particularly where the interference fringe pat 
terns represent variations in the transmittance of the coherent 
illumination, the interior layer may be a liquid crystal. In this 
case the controlling voltage from the electrodes affects the 
transmittance properties of the film in the region of the elec 
trodes in a manner similar to that of an LCD display. In some 
embodiments, particularly where the interference fringe pat 
terns represent variations in the phase of the coherent illumi 
nation, the interior layer material may be LiNbO or BaBO. 
In this case the controlling voltage from the electrodes affects 
the phase altering properties of the film material in accor 
dance with the known Pockels effect. 

FIG. 7 illustrates a block diagram 700 of another exem 
plary embodiment consistent with the present disclosure. The 
system in FIG. 7 is similar to the system shown in FIG.3, with 
the addition of color holographic imaging capability. Trans 
parent color holographic display system 102 is shown to 
include a laser 702 configured with red, green and blue (RGB) 
resonant cavities. The laser 702 may have the capability to 
simultaneously generate RGB coherent light. The system 
further includes a lens 304, a transparent holographic display 
screen 306, storage for RGB interference pattern features 716 
and an interference pattern reconstruction module 310. The 
laser 702 may be configured to provide coherent light in the 
RGB regions at wavelengths that are substantially the same as 
the RGB wavelengths of light provided by the coherent 
Source (not shown) used to generate the RGBhologram. Lens 
304. (e.g., a diverging lens) may be configured to spread the 
RGB coherent light so that it illuminates a desired area of the 
transparent holographic display screen 306. 

Interference pattern reconstruction module 310 may be 
configured to reconstruct the RGB interference fringe pat 
terns associated with the color holographic image to be gen 
erated. The reconstruction may be based on the stored RGB 
interference pattern features 716. The reconstructed fringe 
pattern is provided to driver circuits in the transparent holo 
graphic display screen 306 to control the optical characteris 
tics of pixels in the display, as described above. The recon 
structed fringe pattern which is displayed on the screen 306 
transforms the coherent RGB light by varying the transmit 
tance and/or the phase of the light. The resulting transformed 
light generates a 3-D holographic image 104 corresponding 
to the object that was imaged 206. 

FIG. 8 illustrates a flowchart of operations 800 of an exem 
plary embodiment consistent with the present disclosure. At 
operation 810, an interference fringe pattern is displayed on a 
transparent display. The display Screen includes an array of 
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pixels and the interference fringe pattern is associated with a 
hologram. At operation 820, the transparent display Screen is 
illuminated with coherent light such that transformation of 
the coherent light by the interference fringe pattern generates 
a three dimensional holographic image. The interference 
fringe pattern may be generated based on interference pattern 
features including the period and direction of interference 
pattern Stripes. 

Although the exemplary embodiments described above 
have disclosed the generation of a single holographic image, 
it will be appreciated that multiple Such images may be gen 
erated and that the multiple images may correspond to a time 
sequence of images that create a 3-D motion video (e.g., a 3-D 
movie, etc.). 

FIG. 9 illustrates a system diagram 900 of a platform of one 
exemplary embodiment consistent with the present disclo 
sure. Platform 910 may be a computer workstation, an enter 
tainment display device, a mobile device, such as, for 
example, a Smartphone, a tablet, a laptop computer or any 
other device configured to display images and/or videos. Plat 
form 910 may include a processor 920, memory 930, an 
input/output (I/O) system 940, a display controller 502,504, 
and a transparent holographic display screen 306. A coherent 
light source 202 may be provided as an element that is inte 
grated with or external to the platform. In some embodiments, 
coherent light source 202 may be worn by, or otherwise 
mounted or attached, to a user or user's clothing. In some 
embodiments, coherent light source 202 may be attached to or 
mounted on a desktop stand of any Suitable type or it may be 
attached to the platform. 

Embodiments of the methods described herein may be 
implemented in a system that includes one or more storage 
mediums having stored thereon, individually or in combina 
tion, instructions that when executed by one or more proces 
sors perform the methods. Here, the processor may include, 
for example, a system CPU (e.g., core processor) and/or 
programmable circuitry. Thus, it is intended that operations 
according to the methods described herein may be distributed 
across a plurality of physical devices, such as processing 
structures at several different physical locations. Also, it is 
intended that the method operations may be performed indi 
vidually or in a subcombination, as would be understood by 
one skilled in the art. Thus, not all of the operations of each of 
the flow charts need to be performed, and the present disclo 
Sure expressly intends that all Subcombinations of Such 
operations are enabled as would be understood by one of 
ordinary skill in the art. 
The storage medium may include any type of tangible 

medium, for example, any type of disk including floppy disks, 
optical disks, compact disk read-only memories (CD 
ROMs), compact disk rewritables (CD-RWs), digital versa 
tile disks (DVDs) and magneto-optical disks, semiconductor 
devices such as read-only memories (ROMs), random access 
memories (RAMs) such as dynamic and static RAMs, eras 
able programmable read-only memories (EPROMs), electri 
cally erasable programmable read-only memories (EE 
PROMs), flash memories, magnetic or optical cards, or any 
type of media Suitable for storing electronic instructions. 

"Circuitry, as used in any embodiment herein, may com 
prise, for example, singly or in any combination, hardwired 
circuitry, programmable circuitry, state machine circuitry, 
and/or firmware that stores instructions executed by program 
mable circuitry. An app may be embodied as code or instruc 
tions which may be executed on programmable circuitry Such 
as a host processor or other programmable circuitry. A mod 
ule, as used in any embodiment herein, may be embodied as 
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6 
circuitry. The circuitry may be embodied as an integrated 
circuit, such as an integrated circuit chip. 

Thus, the present disclosure provides a system, method and 
platform for generating three dimensional holographic 
images on a transparent display screen with dynamic image 
control. 
The system may include a transparent display Screen 

including an array of pixels. The system of this example may 
also include a driver circuit configured to control each of the 
pixels in the array of pixels such that the transparent display 
screen displays an interference fringe pattern, the interfer 
ence fringe pattern associated with a hologram. The system of 
this example may further include a coherent light Source 
configured to illuminate the transparent display screen with 
coherent light, transformation of the coherent light by the 
interference fringe pattern generates a three dimensional 
holographic image. 

Another example system includes the forgoing compo 
nents and further includes an interference pattern reconstruc 
tion module configured to generate the interference fringe 
pattern based on interference pattern features. 

Another example system includes the forgoing compo 
nents and the interference pattern features include a period 
and a direction associated with each of a plurality of segments 
of interference pattern stripes. 

Another example system includes the forgoing compo 
nents and the transformation includes variation in phase of the 
coherent light. 

Another example system includes the forgoing compo 
nents and the transformation includes variation in transmit 
tance of the coherent light. 

Another example system includes the forgoing compo 
nents and the array of pixels includes a first array of electrodes 
disposed on a front layer of the transparent display screen, a 
second array of electrodes disposed on a rear layer of the 
transparent display screen and an interior layer located 
between the front layer and the rear layer. 

Another example system includes the forgoing compo 
nents and the driver circuit is further configured to control 
each of the pixels by applying a voltage differential between 
a first electrode in the first array and a corresponding second 
electrode in the second array, the first and second electrodes 
associated with the pixel. 

Another example system includes the forgoing compo 
nents and the electrodes are included of a transparent con 
ducting crystal. 

Another example system includes the forgoing compo 
nents and the transparent conducting crystal is Indium Tin 
Oxide or Graphene. 

Another example system includes the forgoing compo 
nents and the interior layer is a liquid crystal, LiNbO3 or 
BaB2O4. 

Another example system includes the forgoing compo 
nents and the pixels are configured to a size in the range of 400 
to 750 nanometers. 

According to another aspect there is provided a method. 
The method may include displaying an interference fringe 
pattern on a transparent display Screen including an array of 
pixels, the interference fringe pattern associated with a holo 
gram. The method of this example may also include illumi 
nating the transparent display Screen with coherent light Such 
that transformation of the coherent light by the interference 
fringe pattern generates a three dimensional holographic 
image. 

Another example method includes the forgoing operations 
and further includes generating the interference fringe pattern 
based on interference pattern features. 
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Another example method includes the forgoing operations 
and the interference pattern features include a period and a 
direction associated with each of a plurality of segments of 
interference pattern stripes. 

Another example method includes the forgoing operations 
and the transformation includes variation in phase of the 
coherent light. 

Another example method includes the forgoing operations 
and the transformation includes variation in transmittance of 
the coherent light. 

Another example method includes the forgoing operations 
and further includes configuring the screen as a first array of 
electrodes disposed on a front layer of the transparent display 
screen, a second array of electrodes disposed on a rear layer of 
the transparent display Screen and an interior layer located 
between the front layer and the rear layer. 

Another example method includes the forgoing operations 
and further includes controlling each of the pixels by applying 
a voltage differential between a first electrode in the first array 
and a corresponding second electrode in the second array, the 
first and second electrodes associated with the pixel. 

According to another aspect there is provided a platform. 
The platform may include a processor, a memory coupled to 
the processor and an I/O system coupled to the processor. The 
platform of this example may also include a transparent dis 
play screen coupled to the I/O system, the transparent display 
screen including an array of pixels. The platform of this 
example may further include a driver circuit configured to 
control each of the pixels in the array of pixels such that the 
transparent display screen displays an interference fringe pat 
tern, the interference fringe pattern associated with a holo 
gram. The platform of this example may further include a 
coherent light Source configured to illuminate the transparent 
display Screen with coherent light, transformation of the 
coherent light by the interference fringe pattern generates a 
three dimensional holographic image. 

Another example platform includes the forgoing compo 
nents and the platform is a Smartphone, a laptop computing 
device, a tablet or a workstation computing device. 

Another example platform includes the forgoing compo 
nents and the coherent light Source is coupled to the platform 
and is configured for adjustable positioning to illuminate the 
transparent display screen. 

Another example platform includes the forgoing compo 
nents and the coherent light source is provided by a user of the 
platform. 

Another example platform includes the forgoing compo 
nents and further includes an interference pattern reconstruc 
tion module configured to generate the interference fringe 
pattern based on interference pattern features. 

Another example platform includes the forgoing compo 
nents and the interference pattern features include a period 
and a direction associated with each of a plurality of segments 
of interference pattern stripes. 

Another example platform includes the forgoing compo 
nents and the array of pixels includes a first array of electrodes 
disposed on a front layer of the transparent display Screen, a 
second array of electrodes disposed on a rear layer of the 
transparent display screen and an interior layer located 
between the front layer and the rear layer. 

Another example platform includes the forgoing compo 
nents and the driver circuit is further configured to control 
each of the pixels by applying a voltage differential between 
a first electrode in the first array and a corresponding second 
electrode in the second array, the first and second electrodes 
associated with the pixel. 
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8 
Another example platform includes the forgoing compo 

nents and the electrodes are included of a transparent con 
ducting crystal. 

Another example platform includes the forgoing compo 
nents and the transparent conducting crystal is Indium Tin 
Oxide or Graphene. 

Another example platform includes the forgoing compo 
nents and the interior layer is a liquid crystal, LiNbO3 or 
BaB2O4. 
The terms and expressions which have been employed 

herein are used as terms of description and not of limitation, 
and there is no intention, in the use of such terms and expres 
sions, of excluding any equivalents of the features shown and 
described (or portions thereof), and it is recognized that vari 
ous modifications are possible within the scope of the claims. 
Accordingly, the claims are intended to coverall Such equiva 
lents. Various features, aspects, and embodiments have been 
described herein. The features, aspects, and embodiments are 
susceptible to combination with one another as well as to 
variation and modification, as will be understood by those 
having skill in the art. The present disclosure should, there 
fore, be considered to encompass such combinations, varia 
tions, and modifications. 

What is claimed is: 
1. A system for generating a holographic image, said sys 

tem comprising: 
a transparent display screen comprising an array of pixels; 
an interference pattern reconstruction module to generate 

an interference fringe pattern from an approximation of 
said interference fringe pattern stored in a memory of the 
system, the approximation comprising an estimate of a 
direction and a period of segments of stripes within 
regions of the interference fringe pattern, the interfer 
ence fringe pattern associated with a hologram; 

a driver circuit configured to control each of said pixels in 
said array of pixels such that said transparent display 
Screen displays the interference fringe pattern; and 

a coherent light source configured to illuminate said trans 
parent display Screen with coherent light, whereintrans 
formation of said coherent light by said interference 
fringe pattern generates a three dimensional holographic 
image. 

2. The system of claim 1, wherein the interference pattern 
reconstruction module is further configured to adjust a num 
ber or spatial extent of said regions to achieve a desired image 
quality. 

3. The system of claim 1, wherein said transformation 
comprises variation in phase of said coherent light. 

4. The system of claim 1, wherein said transformation 
comprises variation in transmittance of said coherent light. 

5. The system of claim 1, wherein said array of pixels 
comprises a first array of electrodes disposed on a front Sur 
face of said transparent display Screen, a second array of 
electrodes disposed on a rear Surface of said transparent dis 
play screen and an interior layer located between said first and 
second arrays. 

6. The system of claim 5, wherein said driver circuit is 
further configured to control each of said pixels by applying 
a voltage differential between a first electrode in said first 
array and a corresponding second electrode in said second 
array, said first and second electrodes associated with said 
pixel. 

7. The system of claim 5, wherein said electrodes are 
comprised of a transparent conducting material. 

8. The system of claim 7, wherein said transparent con 
ducting material is selected from the group consisting of 
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Indium Tin Oxide and Graphene and said interior layer is 
selected from the group consisting of a liquid crystal, LiNbO, 
and BaBO. 

9. The system of claim 1, wherein said pixels are config 
ured to a size in the range of 400 to 750 nanometers. 

10. The system of claim 1, wherein said approximation 
consists of said estimate of a direction and a period of seg 
ments of stripes within regions of the interference fringe 
pattern. 

11. A method for generating a holographic image, said 
method comprising: 

generating an interference fringe pattern from a an 
approximation of said interference fringe pattern, the 
approximation comprising an estimate of a direction and 
a period of segments of stripes within regions of the 
interference fringe pattern, the interference fringe pat 
tern associated with a hologram; 

displaying the interference fringe pattern with a transpar 
ent display screen comprising an array of pixels; and 

illuminating said transparent display screen with coherent 
light such that transformation of said coherent light by 
said interference fringe pattern generates a three dimen 
sional holographic image. 

12. The method of claim 11, further comprising adjusting a 
number or spatial extent of said regions to achieve a desired 
image quality. 

13. The method of claim 11, wherein said transformation 
comprises variation in phase of said coherent light. 

14. The method of claim 11, wherein said transformation 
comprises variation in transmittance of said coherent light. 

15. The method of claim 11, wherein said transparent dis 
play screen comprises a first array of electrodes disposed on 
a front Surface of said transparent display screen, a second 
array of electrodes disposed on a rear surface of said trans 
parent display screen, and an interior layer located between 
said first array and said second arrays. 

16. The method of claim 15, further comprising controlling 
each of said pixels by applying a voltage differential between 
a first electrode in said first array and a corresponding second 
electrode in said second array, said first and second electrodes 
associated with said pixel. 

17. A platform comprising: 
a processor; 
a memory coupled to said processor; 
an input/output (I/O) system coupled to said processor; 
a transparent display screen coupled to said I/O system, 

said transparent display screen comprising an array of 
pixels; 

an interference pattern reconstruction module to generate 
an interference fringe pattern from an approximation of 
said interference fringe pattern stored in a memory of the 
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system, the approximation comprising an estimate of a 
direction and a period of segments of segments of stripes 
within regions of the interference fringe pattern, the 
interference fringe pattern associated with a hologram: 

a driver circuit configured to control each of said pixels in 
said array of pixels such that said transparent display 
screen displays said interference fringe pattern; and 

a coherent light source configured to illuminate said trans 
parent display screen with coherent light, whereintrans 
formation of said coherent light by said interference 
fringe pattern generates a three dimensional holographic 
image. 

18. The platform of claim 17, wherein said platform is 
Selected from the group consisting of a smartphone, a laptop 
computing device, a tablet and a workstation computing 
device. 

19. The platform of claim 17, wherein said coherent light 
Source is coupled to said platform and is configured for 
adjustable positioning to illuminate said transparent display 
SCCC. 

20. The platform of claim 17, wherein said coherent light 
source is provided by a user of said platform. 

21. The platform of claim 17, wherein the interference 
pattern reconstruction module is further configured to adjust 
a number or spatial extent of said regions to achieve a desired 
image quality. 

22. The platform of claim 17, wherein said array of pixels 
comprises a first array of electrodes disposed on a front sur 
face of said transparent display screen, a second array of 
electrodes disposed on a rear surface of said transparent dis 
play screen and an interior layer located between said first and 
second arrays. 

23. The platform of claim 22, wherein said driver circuit is 
further configured to control each of said pixels by applying 
a voltage differential between a first electrode in said first 
array and a corresponding second electrode in said second 
array, said first and second electrodes associated with said 
pixel. 

24. The platform of claim 22, wherein said electrodes are 
comprised of a transparent conducting material. 

25. The platform of claim 24, wherein said transparent 
conducting material is selected from the group consisting of 
Indium Tin Oxide and Graphene and said interior layer is 
selected from the group consisting of a liquid crystal, LiNbO, 
and BaBO. 

26. The platform of claim 17, wherein said approximation 
consists of said estimate of a direction and a period of seg 
ments of stripes within regions of the interference fringe 
pattern. 


